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Supplemental Experimental Procedures Human primary cell isolation and culture
The Trypan blue exclusion estimated that cell viability was 90%. Human primay hepatocytes were isolated from human donor livers not used for liver transplantation following informed consent (Seglen, 1976) and cultured with HCM (LONZA).
Growth curve and doubling times
For MTT assays, the induced cells of expansion stage and maturation stage were plated into 96-well plate (1000 cells per well) and cultured in HCM (before p53 siRNA-GFP silence) or modified WEM (after p53 siRNA-GFP silence) separately for 7 days. MTT assay was done at each day according to the manufacturer's instructions (Vybrant ® MTT Cell Proliferation Assay Kit, Invitrogen).
To calculate the doubling time of the induced cells in the expansion stage, the induced cells in the expansion stage (before p53 siRNA-GFP silence) were plated at the density of 30000 cells per well, and cultured in 12-well plate coated with matrigel.
The growth rate was determined by counting the number of cells using a hemacytometer as a function of time. Data from the exponential phase of growth (data points at 12, 24, 36 and 48h) were used to obtain an exponential growth curve.
Doubling time (Td) was then obtained using the formula: Td= t*ln2/ln(N t /N 0 ) where N t is the cell number at time t; N 0 is the cell number at the initial time.
Hepatic differentiation
Human embryonic stem cells (hESCs, ES cell line H1, WiCell research institute) were maintained on irradiated mouse embryonic fibroblasts in hESCs medium (Thomson et al., 1998) . hESCs were differentiated into hepatocytes as previously reported (Zhao et al., 2013) .
Molecular cloning, lentivirus production and transduction
Complementary DNA of transcriptional factor are amplified from the human full-length TrueClones™ (Origene) and inserted into pCDH-EF1-MCS-T2A-Puro (System Biosciences) according to user's manual. Virus Package is conducted as described previously (Zhao et al., 2008) . Human fibroblasts are infected in DMEM (Hyclone) with 10% fetal bovine serum, containing 10μg/ml polybrene for 12 hours.
The fibroblasts were replated seven days post infection and cultured in HCM (LONZA). At about 25 days post infection when p53 siRNA was silenced indicated by a GFP reporter, hiHeps were cultured in modified William's E Medium (Vitalstar Biotechnology).
ALBUMIN ELISA, PAS Staining, ICG uptake and release, LDL uptake and Oil red staining
Human ALBUMIN was measured using the Human Albumin ELISA Quantitation kit (Bethyl Laboratory). The PAS staining system was purchased from Sigma-Aldrich.
Cultures were fixed with 4% paraformaldehyde (DingGuo) and stained according to the manufacturer's instructions. ICG uptake and release was performed as previously described (Cai et al., 2007) . For LDL uptake assay, 10 μg/ml DiI-Ac-LDL (Invitrogen) was incubated with hiHeps for 4 h at 37 ℃ and observed by fluorescence microscopy. For lipid detection, cultures were fixed with 4% paraformaldehyde and treated with 60% isopropanol for 5 min. Then the isopropanol was removed and Oil
Red O working solution was added and incubated for 15 min at room temperature.
Then the Oil Red O was removed and cultures rinsed with until clear.
qRT-PCR and RT-PCR
Total RNA was isolated by RNeasy Micro Kit (Qiagen) and then reverse-transcribed with SuperScript® III First-Strand Synthesis (Invitrogen). RT-PCR was performed with 2×EasyTaq PCR SuperMix (TransGen) following the manufacturer's instructions.
qRT-PCR was performed using Power SYBR® Green PCR Master Mix (Applied Biosystems) on MX3000P Sequence Detection System (Stratagene). Primer for 18s rRNA was purchased from QIAGEN. Quantified values were normalized against the input determined by two housekeeping genes (GAPDH or RRN18S).
For the positive control in qRT-PCR, five different batches of fresh isolated primary human hepatocytes were collected in RNAprotect (Qiagen) and stored at -20℃. Total RNA was isolated and then reverse-transcribed to cDNA as described above. Equal volumes of cDNA obtained from five different batches of freshly isolated primary human hepatocytes were mixed to be taken as the positive control.
Immunofluorescence and Flow cytometric analysis
Cells or tissue sections were fixed in 4% paraformaldehyde (Dingguo) at room temperature for 15 minutes and blocked with PBS containing 0.25% Triton X-100 and were conducted as reported previously (Zhao et al., 2013) .
RNA-Seq analysis
Total RNA was isolated from HEFs, HepG2 cells, ES-Heps, hiHeps and freshly 
Toxicity assays.
hiHeps were incubated with various concentrations of compounds dissolved in culture medium for 24 h. Cell viability was measured by MTT assay (Invitrogen) following the manufacturer's instructions and as described previously (Khetani and Bhatia, 2008 ).
